
APPENDIX D 

COMPUTER PROGRAM FOR CALCULATING THE DRAINAGE VOLUME - 
WATER TABLE DEPTH RELATIONSHIP FOR LAYERED S O I L S  

The program reads in layer depths and soil water characteristics for up 
to five-layers. The drainage volumes for a wide range of water table depths 
are calculated by assuming a hydrostatic pressure head distribution above 
the water table. 
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCcccccccccccccccccccccccccccccccc 
C 
C DRAINAGE VOLUME-WATER TABLE DEPTH PROGRAM 
C 
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCccccccccccccccccccccccccccccc 
C 
C THIS PROGRAM READS IN SOIL WATER CHARACTERISTIC DATA FOR .9S KAhY 
C AS 5 LAYERS AND COMPUTES THE 'DRAINED TO EQUILIBRIm' REt;sTIONSHI 
C BETWEEN DRAINAGE VOLUME AND WATER TABLE DEPTH. 
C 
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCcccccccccccccccccccccccccccccccc 

DIMENSION H(5,100),THETA(5,100),ATHT(5,500),X(500),~(500),IC(5), 
*D(5),AH(5,500),AV(5,500) 
READ(1,205)N,(D(I),I-l,N),AINC,M 

205 FORMAT(I2,4P8.1,14) 

L C  READ DATA FOR ALL THE LAYERS . 
M) 10 I-l,N 
IC(1)-1 

1 READ(1,206)THETA(I,IC(I)) ,H(I,IC(I)) 
IF(H(I.IC(I)))10.5,5 

206 FORMAT(F10.3,8X,F10.3) 
5 IC(I)=IC(I)+l 

GOT01 
10 IC(I)-IC(I)-1 
c*********************************************************************** 
C DEFINITION OF SOME TER! 
C 
C THETA IS THE VOLUMETRIC WATER CONTENT CORRESPONDING TO THE PRESSU 
C HEAD H. 
C H IS THE PRESSURE HEAD WRITTEN AS A POSITIVE QUANTITY; 1.E. TENS1 
C X(L) IS WATER TABLE DEPTH IN METERS 
C W(L) IS DRAINAGE VOLUME IN MILLIMETERS. 
C P IS THE PROFILE VOLUME 
C X IS THE PROFILE DEPTH 
C AINC IS TlIE INCREMENT IN WATER TABLE 
C N IS THE NOMBER OF LAYERS 
C D(1) ,D(2) ,D(3), . . . ARE THE CUMULATIVE DEPTHS OF EACH LAYER. 
C M IS NUMBER OF SECTIONS IN THE PROFILE 
C IC IS THE COUNTER OF DATA CARDS FOR EACH LAYER 
C FIRST DATA CARD SHOULD CONTAIN N,Dl,DZ........,DN,AINC,M 

L :  THIS SHOULD BE FOLLOWED BY THE DATA CARDS FOR LAYERl,LAYER2..ETC. THE LAST CARD OF EACH WYER SHOULD BE A DUMMY CARD CONTAINING A 
C NEG4TIVE NUKBER FOR'R' . 
c*********************************************************************** 



PRIm DATA 
uRITE(6,15)N,(D(I),I-1,N) 
WRITE(6,16)AINC,U 
F0RMAT('O1//////10X,'N-' ,I2,'D-' ,5F10.1) 
FORMAT('0' ,lox, 'INCREWENT-' ,F6.2,10X,'SECTIONS-' ,IS) 
DO 30 I-l.N 
WR1TE(6,35)1 
N1-IC(1) 
W 20 J-1,Nl 

URITE(6,40)H(I,J),THETA(I,J) 
CONTINUE 
FORMAT('0' //////35X, 'LAYER-' ,I2//20X, 'PRESSURE HEAD' ,lox, 'THETA') 
FORMAT(' ',F29.1,F19.3) 
X(1)-0.0 
W 25 I-2,M 
X(I)=X(I-1 )+AINC 
INTERPOLATE 
DO 80 I-l,N 
5-2 
ATHT (I, 1 )-THETA(1, 1 ) 

ATHT(I,L)=TBETA(I,J-1) 
GO TO 75 
ATHT (I ,L)-ATHT(I ,L-1 )+DELTA 
CONTINUE 
CONTINUE 
CALCULATE AND PRINT VOLUMES FOR EACH LAYER 
W 70 I-l,N 
S-ATHT (I, 1 ) 
AV(I.1)-0.0 

AV(I,J)-AV(I,J-l)+DV 
CONTINUE 
CONTINUE 
CALCULATE PROFILE 
CALCULATE WATER TABLE AT PROFILE 
WRITE(6,160) 
W(1)-0.0 
DO 151 L-2,M 
IF(X(L)-D(1))85.85,90 
FIRST LAYER 
NI-X(L)/AINC+~ 
W(L)-AV(1 ,Nl) 
GO TO 150 
IF(X(L)-D(2))95,95,100 
NI-X(L)/AINC+I 
N2-(X(L)-D(l ))/AINC+l 
Vl-Av(1,~l)-AV(l,N2) 



W(L)=Vl+V2+V3 
GO TO 150 

110 IF(X(L)-D(4))170,170,180 
170 Nl=X(L)/AINC+l 

NZ=(X(L)-D(l))/AINC+l 
N3=(X(L)-D(Z))/AINC+l 
N4=(X(L)-D(3 ))/AINC+l 
Vl=AV(l,Nl)-AV(l,N2) 
VZ=AV(2,NZ)-AV(2,N3) 
V3=AV(3,N3)-AV(3,N4) 
V4=AV(4 ,N4) 
W(L)=Vl+V2+V3+V4 
GO TO 150 

180 IF(X(L)-D(5))190,190,200 
190 Nl=X(L)/AINC+l 

N2=(X(L)-D(l ))/AINC+l 
N3- (X(L)-D(Z))/AINC+l 
N4-(X(L)-D(3))/AINC+l 
N5-(X(L)-D(4))/AINC+1 
Vl=AV(l ,Nl)-AV(1 ,N2) 
V2=AV(2,N2)-AV(2,N3) 
V3-AV(3,N3)-AV(3,N4) 
V4=AV(4,N4)-AV(4,N5) 
V5-AV(5 ,N5) 
W(L)=vl+v2+v3+V4+v5 

200 CONTINUE 
150 X(L)=X(L)1100.0 

W(L)=W(L)*lO.O 
WRITE(6,165)X(L) ,W(L) 

151 CONTINUE 
160 FORMAT('1'//////25X,'WATER TABLE',1OX,'VOLUME1) 
165 PORUT(' ',f29.2,F20.3) 

END 
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCccccccccccccccccccccccccccc 
C 
C SAMPLE INPUT DATA FOR WT VS VOL DRAINED 
C 
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCcccccccccccccccccccccccccc 



C C C C C C C C C C C C C C C C C C C C C C C C C C C ~ ~ C C C C C C C C C C C ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  
C 
C S.4MPLE OUTPUT FOR WT VS VOL DRAINED 



LAYER- 1 

PRESSURE HEAD 
0.0 

10.0 
20.0 
30.0 
40.0 
60.0 
80.0 

100.0 
150.0 
200.0 
400.0 

15000.0 

PRESSURE HEAD 
0.0 

10.0 
20.0 
30.0 
40.0 
60.0 
80.0 

100.0 
150.0 
200.0 
400.0 

15000.0 

THETA 
0.630 
0.615 
0.596 
0.582 
0.572 
0.556 
0.545 
0.536 
0.514 
0.498 
0.470 
0.220 

LAYER- 2 

THETA 
0.530 
0.525 
0.510 
0.475 
0.450 
0.415 
0.392 
0.376 
0.355 
0.340 
0.312 
0.180 

PRESSURE HEAD 
0.0 

10.0 
20.0 
30.0 
40.0 
60.0 
80.0 

THETA 
0.375 
0.371 
0.365 
0.355 
0.345 
0.322 
0.306 



WATER TABLE (m) 
0.02 
0.04 
0.06 
0 .08 
0.10 
0 ;  12 
0.14 
0.16 
0.18 
0.20 
0.22 
0.24 
0.26 
0 .28 
0.30 
0.32 
0.34 
0.36 
0.38 
0.40 
0.42 
0.44 
0.46 
0.48 
0.50 
0.52 
0.54 
0.56 
0.58 
0.60 
0.62 
0.64 
0.66 
0.68 
0.70 
0.72 
0.74 
0.76 
0.78 
0.80 
0.82 
0.84 
0.86 








